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SUPPLEMENTAL MATERIAL

Online Table I. Study characteristics for animal models

Tvpe of Route Autologous/
Author Animal aﬁi)mal n | sex Age Weight Type of Type of of Time of cell Area of cell Cell Dose Passage BM-MSC Syngeneic/ Control
model (wks) Ml injury . administration | administration type Donor Species | Allogeneic/
model delivery Xenogeneic
Nakamura . .
etal. | Mouse | NOD/SCID | 45 | \/a | 16 | 29-31g | Acute | Permanment | p | 15minsafter | g o 0ne | BM- |4 00x10° | 80 Bw Yorkshire | y o\ geneic | PBS
2007 mice LAD ligation MI MSC swine
Grauss et NOD/SCID Permanent 10-20 mins Border/Infarct BM- 5 .
al. 20082 Mouse mice 22 M 8-10 N/A Acute LAD ligation DI after M Jone MSC 2.00x10 3-8 Human Xenogeneic PBS
Shyu et al. . Permanent Immediately BM- 6 .
2006° Mouse | SCID mice | 14 M 6-8 N/A Acute LAD ligation DI after M Border zone MSC 1.00x10 19 Human Xenogeneic PBS
Buccini et C57BL/6 Permanent BM- 5 4-6w M Oct4- .
al. 2012* Mouse mice 11 F 8-12 N/A Acute LAD ligation DI N/A IM MSC 2.00x10 3 GFP mice Syngeneic | DMEM
Li et al. . Permanent Immediately BM- 5 .
2012° Mouse | SCID mice | 28 M 10-12 N/A Acute LAD ligation DI after M Infarct zone MSC 1.00x10 N/A Human Xenogeneic PBS
Lian et al. C57BL/6 Permanent Immediately BM- 4 8-10w M .
2011° Mouse mice 36 M 8-10 N/A Acute LAD ligation DI after M Border zone MSC 5.00x10 2-4 C57BL/6 mice Syngeneic PBS
6-8w M (20-
Yao et al. NOD/SCID Permanent Immediately BM- 6 259) .
20157 Mouse mice 16 F 8-10 | 25-30g | Acute LAD ligation DI after Ml Infarct zone MSC 1.00x10 3 transgenic Allogeneic PBS
mice
Nagaya et . 220- Permanent 3 hours after Left jugular BM- 6 . . .
al. 20048 Rat Lewisrats | 24 M N/A 250g Acute LCA ligation v M vein MSC 5.00x10 4-5 M Lewis rats Syngeneic PBS
Dai et al. Fischer Permanent 1 week after BM- 6 M ACI (250- .
2005° Rat CDF rats 24 F 8-12 N/A Acute LCA ligation DI Ml Infarct zone MSC 2.00x10 3 300g) rats Allogeneic PBS
. M Sprague-
Li et al. Sprague- 200- Permanent BM- 7 .
2009 Rat Dawley rats 16 M N/A 250g Acute LAD ligation DI 1 hour after Ml Border zone MSC 1.00x10 N/A Dg;véz))/ gsso- Syngeneic | DMEM
*Lietal Sprague- 80- Permanent BM- 6 M Sprague- .
2011" Rat Dawley rats 18 F N/A 100g Acute LAD ligation IV/DI 1 day after Ml IV/IIM MSC 1.00x10 3 Dawley rats Syngeneic | DMEM
Khan et Fisher-344 150- Permanent 30 mins after | Border/Infarct BM- 5 ) .
al. 20092 Rat rats 12 | N/A N/A 200g Acute LAD ligation DI M Zone MSC 5.00x10 2 Fisher 344 rats | Syngeneic | DMEM
Jiang et Fisher-344 180- Permanent 3 hours after Free wall of BM- 6 M Fischer-344 .
al. 2006 | Rat rats 401 F | NA | o50q | AcUte || caligation | P M left ventricle | Msc | 3-00x10 23 rats Syngeneic | DMEM
Tsubokaw .
aetal. | Rat | Lewisrats | 48 | M | NA | 2807 | acute | Permament | pn gy ourafter mi | Border/infarct | BM- s g6 000 | 45 | MLewis (200- 1 g oneic | PBS
2010™ 300g LAD ligation zone MSC 300g) rats
YoungMSCs
(8-12w) &
*Jiang et Fisher-344 180- Permanent Immediately Border/Infarct BM- 6 oldMSCs (24— .
al. 2008 | Rat rats 38 F | NA | 5009 | AU || ADligation | D' after MI zone msc | 200x10 45 | 26 weeks)m | Syngeneic | DMEM
Fischer-344
rats
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:/erzlgglg% Rat Lewis rats 17 M 8-12 280g Acute LF;;GIST}ZZEQE DI lm;;g:'ifly Border zone 'aglé 6.00x10° 3,6,9 Lewis rats Syngeneic PBS
) . 8-12w M
Afzal et al. Fisher-344 Permanent Immediately Border/Infarct BM- 6 . .
2010"7 Rat rats 12 F 8-12 N/A Acute LAD ligation DI after Ml Zone MSC 1.00x10 3-5 F|sr::{;344 Syngeneic | DMEM
_ R M Sprague-
Zezngogfaa" Rat Dzsvrég“;ts 24| M | NA | 2509 | Acute LPCGKT"IZZ;TQE DI | 1 hourafter MI | Border zone ,ag'c 1.00x10° 3 Dawley (250g) | Syngeneic | PBS
rats
Gao et al. Sprague- Permanent Border/Infarct BM- 6 Sprague- .
2010 Rat Dawley rats 16 F 6 N/A Acute LAD ligation DI 1 hour after Ml Jone MSC 8.00x10 3 Dawley rats Syngeneic PBS
F12
Flynn et Sprague- Permanent 24 hours after BM- 6 Sprague- . .
al. 20122 Rat Dawley rats 12 F N/A 200g Acute LCA ligation DI M Border zone MSC 5.00x10 4 Dawley rats Syngeneic m(raT(]im
Wang et Sprague- 350- Permanent 10 mins after | Border/Infarct BM- 6
al. 202" | R | pawteyrats | 21| M | VA | 4509 | AU | LADligation| D' MI zone msc | 500x10 3 N/A N/A PBS
Wang et Sprague- 275- Permanent 1 week after BM- 7 ’ .
al. 20092 Rat Dawley rats 25 M N/A 300g Acute LAD ligation DI Ml Infarct zone MSC 1.00x10 3 16w+2 F Mice | Xenogeneic PBS
Herrmann .
etal. Rat Sprague- | 5 |\ 8-9 250- Acute | Fermanent DI 30 mins after | g yer sone BM- 1 1 oox10° 3 M C57BL/6J Xenogeneic | PBS
201123 Dawley rats 275¢g LCA ligation MI MSC mice
Rasmusse
Sprague- 450- Permanent 1 week after BM- 6 .
r21(;91tle‘i Rat Dawley rats 16 M 20 550g Acute LAD ligation DI Ml Border zone MSC 1.00x10 2 84y M Human | Xenogeneic PBS
*Hu et al. Sprague- Permanent 1 week after Border/Infarct BM- 6 M Sprague- .
2007% Rat Dawley rats 30 M 8 N/A Acute LAD ligation ol Ml zone MSC 2.00x10 N/A Dawley rats Syngeneic PBS
Dai et al. Fischer Permanent 1 week after BM- 6 ’
20072 Rat CDF rats 21 F N/A N/A Acute LAD ligation DI Ml Infarct zone MSC 2.00x10 N/A ACl rats Allogeneic PBS
Mykhaylic i . )
henko et Rat Wistar rats | 60 F N/A 280£20 Acute LF)’AeEr)Tane‘nt \ 1 day after Ml Femoral vein 'aglc 5.00x10° 3-5 6 8W£/| Wistar Syngeneic N/A
al. 20167 g igation ats
Armifian
et aIéa Rat Nude rats 29 | N/A N/A 225(,)((); Acute LFE?AT}Z:JEQ; DI 7 days after Ml | Border zone aglé 1.20x10° N/A Human Xenogeneic | Saline
2010
Shujia et Fischer-344 180- Permanent Immediately Free wall of BM- 6 ~ 12-16w M .
al. 20072 | Rat rats 20| F | NA T 500g | AU || ADligation | D' after Ml left ventricle | Msc | 0010 34 Fischer Rats | Syngeneic | DMEM
. 4w M
AJiang et Sprague- 200- Permanent 3 hours after . BM- 7 . DMEM
al. 2006%° Rat Dawley rats 24 F N/A 250g Acute LCA ligation v M Tail vein MSC 1.00x10 N/A Sprague- Syngeneic LG
Dawley rats
Guarita- Random area .
Souza et Rat Wistar rats | 34 M N/A N/A Acute LFE?ATan?m DI 1 we(;/lli after of ventricular 'aglé 2.50x10° N/A Wistar rats Syngeneic Mediu
al. 2006°' 'gation wall m
60 min LAD
**Amado : balloon M Durok-
et al. Swine Y‘;Ltfnhére 121 F | NA N/A | Acute | occlusion | TESI |3 days after MI mDirC“:rg?udm ,ag'c 2.00x10° 3 Landrace Allogeneic P'f‘j‘g‘a
2005% followed by Y swine Y

reperfusion
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60 min LAD
Price et al. 20+9.5 balloon 30 mins after | Internal jugular | BM- 8
2006% "| Swine | Farm swine | 15 | N/A N/A I: ’ Acute occlusion v M vein MSC 3.20x10 N/A Swine Allogeneic N/A
9 followed by
reperfusion
60 min LAD
. . balloon M Durok-
i‘/’h;(')%réﬁt Swine Y‘;Ltfnh;re 16| F | NA N/A | Acute | occlusion | TESI |2 days after MI Bmdf;’r:gfa“’t ag"c 2.00x10° 3 Landrace Allogeneic P'fi‘g‘a
: followed by swine Y
reperfusion
60 min LAD
Hatzisterg . balloon
os et al. Swine York_shlre 6 F N/A 25- Acute occlusion TESI | 3 days after Ml Border/Infarct BM- 1.00x10° 5 M swine Allogeneic Plasma
35 swine 35kg zone MSC lyte
2010 followed by
reperfusion
LAD ligation
following 3 .
Zhao et al. . L 25- ) ) Immediately BM- 7 L
36 Swine | Mini-swine | 20 | N/A N/A Acute | intermittent DI Infarct zone 1.00x10 3-5 Mini-swine Autologous N/A
2014 30kg 5 min after Ml MSC
occlusions
DMEM/
Fan et al. . L 16- LAD double 30 mins after BM- 7 L Culture
2014% Swine | Mini-swine | 12 M 8 18kg Acute ligation DI Ml Infarct zone MSC 3.00x10 N/A Mini-swine Autologous mediu
m
75 min LAD
* . balloon . .
Halkos ot | g ine | Yorkshire | a3 |\ e | na | 25 | Acute | occlusion jy | 15mins after . BM- 1 4 ooxt10” | /A Yorkshire | g 1 eneic | Flasma
al. 2008 swine 35kg reperfusion MSC swine lyte
followed by
reperfusion
90 min LAD
Yang et . Chinese occlusion 30 mins after | Border/Infarct BM- 7 Chinese Mini-
al. 2008%° Swine Mini-swine 25 | N/A 40 30+5kg | Acute followed by DI reperfusion Jone MSC 3.00x10 N/A swine Autologous | DMEM
reperfusion
60 min LAD s
*Hashemi . balloon 2.40x10°,
etal. Swine Yc;:bisnh;re 31 F 8 3221' Acute occlusion TESI | 3 days after Ml Bordz;/r:gfarct aglé 2.40x10°, 3 Swine Allogeneic Plfl?;na
2008% 9 followed by 4.40x10° Y
reperfusion
90 min LCX
Dubois et . ) 20- occlusion 1 week after BM- 6 . ) Mediu
al. 20104 Swine Swine 14 | N/A N/A 30kg Acute followed by IC Ml LCX MSC 1.10x10 N/A Swine Allogeneic m
reperfusion
90 min LAD
Song et . Chinese occlusion 30 mins after | Border/Infarct BM- 7 Chinese Mini- DMEM
al. 2013* Swine Mini-swine 14| NIA 40 25+5kg | Acute followed by ol reperfusion zone MSC 3.00x10 45 swine Autologous -LG
reperfusion
60 min LAD
Lim et al. . . 25- batloon BM- ; . .
2006% Swine Swine 24 F N/A 35kg Acute folclzclus:jotr; IC 3 days after MI LAD MSC 5.00x10 N/A Swine Allogeneic N/A
ollowed by

reperfusion
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Permanent
. . ligation of
Feygin ef | gyine | Yorkshire | 4o | ¢ 6 10kg | Acute | LAD 1st DI | 1hourafterMi | Borderzone | SM- | 5.00x10° | N/A Swine Autologous | PBS
al. 2007 swine and 2nd MSC
diagonals
Krause et . . Permanent . BM- 7 "
al. 2007% Swine | Farm swine | 16 | N/A N/A 20kg Acute LAD ligation v 2 days after Ml Ear vein MSC 2.00x10 N/A Farm swine Autologous PBS
60 min LAD
occlusion
Qietal . ) 30- following 3 3-7 days after BM- 7 _ :
2008 Swine Swine 13 M N/A 35kg Acute intermittent IC M LAD MSC 1.00x10 2-3 Swine N/A PBS
5 min
occlusions
90 min LAD
Lu et al. . Chinese occlusion 1 week after BM- 7 .
2012%7 Swine Mini-swine 11 | N/A 40 27+3kg | Acute followed by IC Ml LAD MSC 3.00x10 4-5 Swine Autologous PBS
reperfusion
90 min LAD
jhgggﬁg swine | (Chinese | 45 | g 12 25 | Acute | occlusion DI tweekafter | pogerzone | BM- | 1.00x10° | 45 M Chinese | o eneic | PBS
: Mini-swine 35kg followed by MI msc | Mini-swine yng
reperfusion
. LAD
Taihu 3 hours after . .
Chenef | Swine | Meishan | 15 | /A | 12 | 24:5%2. | Acute & | second Ic MI/4 weeks LCA BM- | 1 ooxt0” | na | T@ihuMeishan | s 0i000us | DMEM
al. 2014 . 9kg Chronic diagonal MSC swine
swine after MI
embolus
150 min
Quevedo ’ LAD
otal. | swine | GOtingen | 4ol £ 1 A | 2% | chronic | occlusion | TESI 12 wks Border/Infarct | BM- | 5 54108 3 MLandrace | Ajooeneic | N/A
50 Mini-swine 27kg zone MSC swine
2009 followed by
reperfusion
150 min
Williams Gottingen 23- LAD BM-
etal. Swine OUInge 12 F N/A Chronic | occlusion TESI 12 wks Border zone 2.00x10° N/A M swine Allogeneic N/A
51 Mini-swine 28kg MSC
2013 followed by
reperfusion
120-150
Schuleri et Gottingen min LAD Border/Infarct BM- 8 Gottingen
52 | Swine L 22 F N/A N/A Chronic | occlusion DI 12 wks 2.00x10 N/A o Autologous PBS
al. 2011 Mini-swine zone MSC Mini-swine
followed by
reperfusion
150 min
Karantalis . LAD .
otal. | Swine | GOfingen | 45 | £ | 4056 | N/A | Chronic| occlusion | TESI 12 wks Border/Infarct | BM- | 5 hox10° | N/A Gottingen | A ioi0gous | F1aSME
53 Mini-swine zone MSC Mini-swine lyte
2015 followed by
reperfusion
van der Dutch 7(E))cr(T:]IILrllin_o(r:1)( Border/Infarct BM- Dutch
Spoel et | Swine Landrace 1 F N/A N/A Chronic TESI 4 wks 1.00x10” 5-7 Landrace Autologous PBS
54 ; followed by zone MSC ’
al. 2015 swine swine

reperfusion
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Permanent

Huangof | g ine | Yorkshire | o0 | \ya | NA 20- | Chronic LCX DI 4 wks Infarctzone | BM- | 1.00x10° | N/A Yorkshire | A tologous | N/A
al. 2006 swine 25kg MSC swine
. occlusion
120 min
*Schuleri . LAD 7 .
etal. Swine ,\C/Ii%tltgvgval 15 F 52-61 31£i1 " | Chronic | occlusion DI 16 wks Bordz;/r:gfarct ’32"& 22%%))((11%3 4-7 SI?]TTV%%Z Autologous PBS
2009% 9 followed by :
reperfusion
LAD
Yuetal | guine | Meishan 1o\ \ja | NA | NA | Chronic | Second Ic 4 wks LCA BM- | 100x10" | N/A | Meishan swine | Autologous | DMEM
2010 swine diagonal MSC
embolus
aﬁ%%gga Swine Swine 12| M | 12 | 30£5kg | Chronic f:;’ﬂg’;ﬁg; Ic 4 wks re'}‘;’t?v;”;ar{gry Sg"c 5.00x10° | N/A | 12w M Swine | Autologous | IMDM

*Denotes study with multiple treatment groups, means were averaged. **Denotes study that included a baseline value with no
significant change. "Denotes studies that share the same first author and year.
Abbreviations: DI — intramyocardial injection, TESI — transendocardial stem cell injection, IV — intravenous infusion, IC —
intracoronary infusion, LAD — left anterior descending artery, LCA — left coronary artery, LCX — left circumflex artery, NOD/SCID —
non-obese diabetic/severe combined immunodeficiency, BM-MSC — bone marrow-derived mesenchymal stem cells, PBS —
phosphate-buffered saline, DMEM-LG — Dulbecco's Modified Eagle Medium-low glucose, IMDM — Iscove's Modified Dulbecco's
Medium, N/A — not available.
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Online Table Il. Study characteristics for AMI clinical trials

Rodrigo et al. 2013% Chen et al. 2004%° Gao et al. 2013°" Lee et al. 2014% Wang et al. 20145 Hare et al. 2009%
Control MSC Control MSC Control MSC Control MSC Control MSC Control MSC
Number of 45 9 35 34 22 21 28 30 30 28 19 34
patients (n)
Age (years) 6111 568 57+5 58+7 58.6+2.5 55.0+1.6 54.2+7.7 52.9+10.5 56.149.8 | 58.0+10.2 | 55.1+10.2 | 59.0+12.3
Male 35 (78%) 7 (78%) 34 (97%) | 32 (94%) 19 (86%) 21 (100%) 25 (89%) 27 (90%) 16 (53%) 19 (68%) 15 (79%) | 28 (82%)
Female 10 (22%) 2 (22%) 1 (3%) 2 (6%) 3 (14%) 0 (0%) 3 (11%) 3 (10%) 14 (47%) 9 (32%) 4 (21%) 6 (18%)
Cardiovascular risk factors
Smoking 19 (42%) 6 (67%) N/A N/A 6 (27.3%) 8 (38.1%) 20 (71.4%) | 19 (63.3%) N/A N/A 4(21.1%) | 4(11.8%)
Hypertension 18 (40%) 4 (44%) N/A N/A 11 (50%) 13 (61.9%) 12 (42.9%) | 14 (46.7%) 6 (20%) 8 (29%) 9 (47.4%) | 16 (47.1%)
Diabetes Mellitus 5 (11%) 1 (11%) N/A N/A 5(22.7%) 6 (28.6%) 8(28.6%) | 5(16.7%) N/A N/A 1(5.3%) | 6(17.6%)
Dyslipidemia 9 (20%) 2 (22%) N/A N/A 7 (31.8%) 6 (28.6%) N/A N/A N/A N/A N/A N/A
Family history of
coronary artery 18 (40%) 4 (44%) N/A N/A 9 (40.9%) 9 (42.9%) N/A N/A N/A N/A N/A N/A
disease
BMI (kg/m?) N/A N/A N/A N/A 24.9+0.7 25.6+0.7 24.9+2.8 25.7+2.6 N/A N/A 30.3+4.3 | 29.8+6.7
Laboratory findings
Peak Troponin T | 414 4.5 ¢ 9.146.2 N/A N/A 10.842.4 13.242.9 N/A N/A N/A N/A N/A N/A
level (ug/L)
PE?/';&':;MB 4859+3677 | 3242+1277 92+49 98154 1934269 22014324 N/A N/A N/A N/A 457 4291
[Peak Creatine 7512 85+30 N/A N/A 157417 188427 N/A N/A 124192 116282 N/A N/A
kinase level (U/L)
Coronary angiography findings
Infarct-related 25 (56%) 5 (56%) 21 (60%) | 20 (59%) 12 (54%) 14 (67%) 18 (64%) 22 (73%) 14 (46%) 15 (54%) 11 (58%) | 15 (44%)
coronary artery 5 (11%) 1(11%) 7 (20%) 6 (18%) 2 (9%) 1(5%) 2 (7%) 2 (7%) 8 (27%) 7 (25%) 1 (5%) 2 (6%)
(LAD/LCX/RCA) 15 (33%) 3 (33%) 7 (20%) 8 (23%) 8 (36%) 6 (28%) 8 (29%) 6 (20%) 8 (27%) 6 (21%) 6 (32%) 13 (38%)
Number of
diseased N/A N/A 1.7+0.4 1.6£0.5 N/A N/A N/A N/A 1.67+0.79 | 1.71%0.81 N/A N/A
coronary arteries
Onset of
infarction before N/A N/A 8.5+3.9 8.3+3.8 7.240.8 7.0£0.9 4.36+2.22 | 4.66+4.23 12410 10£9 11.7¢14.2 | 9.8+10.4
PCI (hours)




Kanelidis et al. 7

Onset of
infarction to N/A N/A N/A N/A N/A N/A 1.92+ 0.59 | 5.65+5.42 N/A N/A N/A N/A
injection (hours)
Time interval
between PCl to N/A 21+3 18.2+0.3 18.4+£0.5 N/A 17.1£0.6 N/A 25.0+2.4 1540.8 1541 N/A N/A
injection (days)

Stents (‘:f)’p'oye" N/A N/A 38 36 22 21 30 28 30 27 N/A N/A

MSC characteristics

BM-MSC source

(autologous vs. N/A Autologous N/A Autologous N/A Autologous N/A Autologous N/A Autologous N/A Allogeneic
allogeneic)
3.8+1.5d
BM collected N/A 7d after Ml N/A 8d after PCI N/A 2-3d after PCI N/A after N/A 8d after PCI N/A N/A
admission
MS({’ d‘;;‘l'st;"ed N/A 18.6£3.5 N/A 10 days N/A 14.6£0.7 N/A N/A N/A 14 N/A N/A
Passage N/A N/A N/A N/A N/A 2 N/A 4.4+0.5 N/A N/A N/A N/A
V'ab"'z},’/o‘)’f cells N/A 9345 N/A N/A N/A 91.445.7 N/A >80 N/A N/A N/A >70
No. of BM-MSCs 7 10 R ; . 0.5, 1.6,
T N/A 3.1+0.2x10 N/A 4.8-6x10 N/A 3.08+0.52x10 N/A 7.2+0.9x10 N/A 2x10 N/A and
injected 6
5x10°/kg
Route of Delivery TESI TESI IC IC IC IC IC IC IC IC \% \

Medications at discharge

Aspirin 42 (93%) 6 (67%) N/A N/A 22 (100%) |  21(100%) | 28(100%) | 30 (100%) N/A N/A N/A N/A
Clopidogrel 43 (100%) | 9 (100%) N/A N/A 22 (100%) |  21(100%) | 28(100%) | 30 (100%) N/A N/A N/A N/A
amicg;g'ulant 1(2%) 3 (33%) N/A N/A 0 (0%) 0 (0%) 0 (0%) 0 (0%) N/A N/A N/A N/A
ACElorARB | 43(100%) | 9(100%) N/A N/A 22 (100%) | 20 (95.2%) | 26 (92.9%) | 27 (90%) N/A N/A N/A N/A
Statin 43 (100%) | 9 (100%) N/A N/A 22 (100%) | 21(100%) | 25(89.3%) | 27 (90%) N/A N/A N/A N/A
Beta blocker 43 (100%) | 9 (100%) N/A N/A 19 (86.4%) | 17 (81.0%) | 26 (92.9%) | 28 (93.3%) N/A N/A N/A N/A

Abbreviations: BM-MSC — bone marrow-derived mesenchymal stem cells, DI — intramyocardial injection, TESI — transendocardial
stem cell injection, IV — intravenous infusion, IC — intracoronary infusion, BMI — body mass index, LAD — left anterior descending
artery, LCA — left coronary artery, LCX — left circumflex artery, PCl — percutaneous coronary intervention, N/A — not available.
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Online Table lll. Advantages and Disadvantages of Stem Cell Route of Delivery

Rou_te of Advantages Disadvantages
Delivery
Precise . : .
TESI Minimally invasive Small risk of perforation and arrhythmias
DI Precise Most invasive

High risk of complications

v Most convenient Low level of engraftment

Least invasive

Relatively precise

IC . . .
Minimally invasive

Limited cell delivery if poor perfusion

Abbreviations: MSCs — mesenchymal stem cells, DI — intramyocardial injection, TESI —
transendocardial stem cell injection, IV — intravenous infusion, and IC — intracoronary
infusion.
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Treatment Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI

Rat
Armifian etal. 2010 3207 572 14 26 6.82 15  B6.3% 6.07 [1.50, 10.64]
Buccinietal. 2012 198 7.4 7 96 212 7 B1% 10.20([4.49,15.91]
Gaoetal. 2010 281 283 8 219 396 8  B6.5% 6.20[2.83,9.57] —
Herrmann et al. 2011 37.81 9 9 2363 564 11 59% 14.18([7.42,20.94]
Hu et al. 2007 2163 154 10 1186 21 10 B.7% 9.77[8.16,11.38] -
Jiang et al. 2008* 26.19 345 8 142 235 8 B6.6% 11.99([9.10,14.88] —
Lietal. 2011* 17.98 071 6 18.02 072 6 B67% -0.04[0.85077] T
Lian etal. 2011 303 45 20 253 641 16 B6.5% 5.00[1.42,8.58] —
Mykhaylichenko et al. 2016 45 049 15 268 08 15  B.7% 18.20[17.59,18.81] -
Nagaya et al. 2004 29 1039 12 20 B6.63 11 5.9% 9.00[1.94, 16.06]
Shyu et al. 2006 44.4 2.3 7329 14 7 B7%  11.50([9.51,13.49] -
Tsubokawa etal. 2010 29.2 539 24 199 245 23 B.6% 9.30 [6.92, 11.68] I
Wang etal. 2009 3151 6.03 12 2022 4 13 6.4% 11.29(7.24,15.34] —
Zeng etal. 2008 2456 538 8 19.88 4.27 8 B6.3% 4.68 [-0.08, 9.44] —
Subtotal (95% CI) 160 158 90.0%  9.08 [4.05, 14.11] -
Heterogeneity: Tau®= 88.12; Chi*=1287.16, df=13 (P < 0.00001); F=99%
Test for averall effect: Z= 3.54 (P = 0.0004)

Swine
Luetal. 2012 359 108 6 375 157 5 3.8% -1.60[17.85, 14.65]
van der Spoel etal. 2015 51 4 4 50 4.47 5 6.2% 1.00[-4.54, 6.54]  —
Subtotal (95% CI) 10 10  10.0% 0.73[-4.52,5.97] i
Heterogeneity: Tau®= 0.00; Chi*=0.09, df=1 (P=0.77); F= 0%
Testfor overall effect Z= 0.27 (P = 0.79)
Total (95% CI) 170 168 100.0%  8.18 [3.41, 12.95] -
Heterogeneity: Tau®= 87.90; Chi*= 1302.20, df=15 (P < 0.00001); F= 99% _250 _150 ] 150 250

Test for overall effect: Z= 3.36 (P = 0.0008)
Test for subagroup differences: Chi*=5.07, df=1 (P=0.02), F=80.3%

Favors Control Favors Treatment

Online Figure I. Forest plot analysis of studies examining fractional shortening
(FS; %) grouped by animal model. Result: Favors MSC treatment. Mean effect +
standard deviation (SD) of mesenchymal stem cells (Treatment) or placebo/no treatment
(Control) on the improvement of FS (%) for rat and swine studies. Number of animals in
each arm of the study (Total). Relative weight of each study (Weight). Mean difference
between Treatment and Control with a 95% confidence interval (95% CI), using inverse
variance (IV) and random effects model (Random).
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Treatment Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI
Dubois etal. 2010 -9 854 7 -6 4 7TTT% -3.00[-9.99, 3.99] —
Hatzistergos etal. 2010 -14 7.79 3 19 692 3 31% -15.90[27.69,-4.11]
Lim et al. 2006 -5.1 7.47 12 9 831 12 9.0% -14.10[-2042,-7.78] —
Luetal. 2012 -5.7 2.56 6 -04 278 5 208%  -530[8.48,-212] —
Quevedo etal. 2009 -5.4 458 6 1 2.69 4 143% -6.40[10.91,-1.89] —_—
Schuleri et al. 2009* -3.8 234 B 1.2 2.88 4 197%  -5.00[8.39,-1.61] —
Schuleri etal. 2011 -4 496 13 2.7 423 9 17.2% -6.70[10.56,-2.84] —
Williams etal. 2013 43 289 5 -07 7.03 5 83% -3.60[10.26, 3.06] 71
Total (95% Cl) 58 49 100.0%  -6.44[-8.61,-4.27] @
Heterogeneity: Tau®= 3.25; Chi*=10.85, df=7 (P=0.15); F= 35%

Test for overall effect: Z=5.82 (P < 0.00001)

\ ) L |
20 0 0 10 20
Favors Treatment Favors Control

Online Figure Il. Forest plot analysis of swine studies examining change in infarct
size (AIS; % of left ventricle [LV]). Result: Favors MSC treatment. Mean effect +
standard deviation (SD) of mesenchymal stem cells (Treatment) or placebo/no treatment
(Control) on the reduction of AIS (% of LV) for swine studies. Number of animals in each
arm of the study (Total). Relative weight of each study (Weight). Mean difference
between Treatment and Control with a 95% confidence interval (95% CI), using inverse
variance (IV) and random effects model (Random).
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Treatment Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mouse
Grauss etal. 2008 -8 949 10 15 6 12 53% 7.00[0.21,13.79] —
Nakamura et al. 2007 0 529 4 0 425 6 56% 0.00 [-6.20, 6.20] e
Subtotal (95% CI) 14 18 10.9%  3.36[-3.50, 10.21] e
Heterogeneity: Tau®=13.49; Chi*= 2.23, df=1 (P =0.14), F=55%
Test for overall effect: Z=0.96 (P =0.34)
Rat
Afzaletal. 2010 1 80 6 -67 703 6 46% 7.70[-0.8316.23] T
Dai etal. 2005 -3.8 11.66 10  -11 379 10  5.0% 7.20[-0.40,14.80] T
Gaoetal 2010 68 863 g -58 1091 8 42% 12.60([2.96,22.24] En—
Guarita-Souza etal. 2006 -1.07 8.3 13 -453 648 21 5.9% 3.46 [-1.84,8.76] A
Herrmann et al. 2011 03 1424 9 -9.64 1054 1" 3.6%  9.94[1.26,21.14] T
Rasmussen etal. 2014 -4.5 55.02 9 -23 4241 7 0.4% -2.20[-49.94, 45.54]
Subtotal (95% CI) 55 63 23.8%  6.61[3.20,10.02] L 2
Heterogeneity: Tau®= 0.00; Chi*= 3.40, df=5 (P = 0.64); F= 0%
Test for overall effect: Z= 3.80 (P = 0.0001)
Swine
Dubois etal. 2010 1 624 7 2 755 7 51%  -1.00[8.26,6.26] T
Hashemi et al. 2008* -408 6.77 24 -1.05 11.05 7 46% -3.03[11.65 559 I
Hatzistergos et al. 2010 85 1512 3 44 727 3 1.9% 4.10[14.88, 23.09) —
Lim et al. 2006 0.6 6.4 12 -63 151 12 43% 6.90[2.38,16.18]
Luetal 2012 74 908 6 1.3 775 5 41% 6.10[-3.85 16.09) i n—
Price etal. 2006 -8 33 712 6.1 8 B1% 4.00[-0.88, 8.889] e
Schuleri et al. 2008 89 756 10 -45 318 6 59% 13.40([8.07,18.73] e
Schuleri etal. 2011 36 843 13 -42 436 9  59% 7.80[2.40,13.20] I
van der Spoel etal. 2015 17 54 4 10 601 5 5.0% 27.00[(19.53, 34.47] —_—
Williams etal. 2013 93 7.34 5 -238 618 5 47% 11.68[3.27,20.09 E—
Yang et al. 2006 118 594 6 -19 583 6 54% 13.70([7.04, 20.36)
Yang etal. 2008 -2.2 49 6 -19 5 6 58% -0.30[5.90, 530 -
Yuetal 2010 1713 741 6 1.7 6.06 6 50% 1543[7.77,23.09 —
Zhang et al. 2007 2.2 1973 6 1 18.52 6 1.5% 1.20[2045, 22.85) E——
Subtotal (95% CI) 115 91 65.3% 8.12[3.78, 12.47] R
Heterogeneity: Tau®= 49.36; Chi*= 59.92, df=13 (P < 0.00001); F=78%
Test for overall effect: Z= 3.66 (P =0.0002)
Total (95% CI) 184 172 100.0%  7.52[4.48, 10.55] L 2
Heterogeneity: Tau= 32.99; Chi*= 69.43, df= 21 (P < 0.00001); F= 70% 9_50 _255 3 2%5 50‘

Testfor overall effect: Z= 4.86 (P < 0.00001)

Test for subaroup differences: Chi*=1.33,df=2 (P=0.51). F=0%
Online Figure lll. Forest plot analysis of studies examining change in left
ventricular ejection fraction (ALVEF; %) grouped by animal model. Result: Favors
MSC treatment. Mean effect + standard deviation (SD) of mesenchymal stem cells
(Treatment) or placebo/no treatment (Control) on the improvement of ALVEF (%) for
mouse, rat, and swine studies. Number of animals in each arm of the study (Total).
Relative weight of each study (Weight). Mean difference between Treatment and Control
with a 95% confidence interval (95% CI), using inverse variance (IV) and random effects

model (Random).

Favors Control Favors Treatment
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